Isolated superficial radial neuropathy is a sensorial mononeuropathy and a rare clinical condition. In case of trapping of the sensorial branch of the radial nerve, symptoms such as burning type pain at proximal forearm and hand dorsoradial, hypoesthesia, numbness and tingling at hand dorsum and thumb radial side are observed. Muscular weakness and trophic changes are not seen, and electrophysiological assessment revealed normal motor nerve conduction values. Therefore, hand motor functions are not affected. The etiology of the isolated superficial radial nerve neuropathy is often associated with repeated use of wrist watches, forearm fractures, use of handcuffs, repetitive activities. In this report, we present a 59-year-old female case of isolated superficial radial nerve neuropathy diagnosed by electrophysiological evaluation who was treated for two months with carpal tunnel syndrome with altered symptoms and increased numbness. This is the first case of superficial radial nerve neuropathy following the splint use in the literature.
Isolated superficial radial neuropathy (also called the Wartenberg Syndrome or Cheiralgia Paresthetica) is a sensory mononeuropathy and a rare clinical condition. [1, 2] It was first described in 1922 by Stopford [3] and, since it has a superficial course, trapping may occur anywhere along the forearm.
The etiology of the isolated superficial radial nerve neuropathy is often associated with repeated use of wrist watches, falling, forearm fractures, surgical operations such as fracture fixation and arthroscopic procedures, steroid injections, acupuncture, use of handcuffs, repetitive supination, pronation, ulnar flexion activities, compression of extensor carpi radialis and/or brachioradialis tendons, presence of neuroma, lipoma or ganglion cyst in the wrist as well as exposure to excess cold. [1, 4, 5] In addition, the presence of diabetes mellitus was reported to provide basis for development of the disease. [1, 6, 7] However, no cases secondary to use of splints during carpal tunnel syndrome treatment have been reported in the literature. A therapeutic, non-invasive method that we frequently use in our daily practice is what has led to this situation.
In this report, we present an initial case of superficial radial neuropathy occurring following splint use due to carpal tunnel syndrome.
CASE REPORT
A 59-year-old female patient presented to our electrophysiology laboratory with the complaint of numbness in the right hand and a preliminary diagnosis of advanced carpal tunnel syndrome.
The numbness in her hand was present for approximately one year. The numbness that was previously present during the night, started occurring also during the day and spread to the first three fingers and, thus, the patient presented to our clinic two months ago. The patient who was referred to the electrophysiology laboratory was given resting splint holding the hand and the wrist in the neutral position with the diagnosis of mild carpal tunnel syndrome.
The patient used the splint day and night for two months and her numbness showed partial relief. However, the nature of numbness changed and she particularly had numbness in the thumb. Along with numbness, she recently described pain starting from the right hand, going up as far as the shoulder. While the numbness was intermittent initially, it gained continuity for the last one year. No morning stiffness was reported by the patient.
She had no known history of metabolic or endocrine disease, previous trauma, operation and/or cervical discopathy. Except the non-steroidal anti-inflammatory drugs (NSAIDs), she was using for the last 15 days; however, she had no regular drug use.
Her physical examination revealed an overall swelling in the right hand dorsal and sensitivity on dorsal hand upon palpation. Individual assessment of the finger joints showed no sensitivity or swelling suggesting arthritis. The articular range of motion was full in the cervical, shoulder, elbow, and wrist joints. Sensory examination revealed no loss of senses in the upper and lower extremities other than in the dorsal side of the thumb. No reduction was observed in the muscular strengths. Deep tendon reflexes were normal in the whole body.
Electrophysiology examination revealed a slower rate of nerve conduction and a lower amplitude for the radial nerve as achieved antidromically from the first digit. Needle electroneuromyography (ENMG) showed no results of axon damage in the extensor incidis, extensor digitorum communis, innerved by the radial nerve, or in the abductor pollicis brevis muscles innerved by the median nerve (Table 1) .
Since there were no findings to suggest carpal tunnel syndrome in the patient's electrophysiological assessment, the splint use was discontinued; however NSAID use was continued and twice daily cold applications were added to treatment.
Diagnostic laboratory examinations revealed normal values for the inflammatory parameters, erythrocyte sedimentation rate, C-reactive protein, whole blood profile, anti-cyclic citrulline protein, anti-nuclear antibody and thyroid functions tests, B12 vitamin levels, and biochemical parameters such as renal function tests.
Two-way direct radiography showed no peculiarity other than soft tissue swelling. To exclude an early-stage inflammatory joint disease, hand magnetic resonance imaging (MRI) was performed which showed soft tissue edema and minimal fluid increase in the dorsal wrist. No bone marrow edema or bone erosion was observed.
At the time of investigations, (10-13 days after discontinuing use of splint), the patient reported that her pain was decreased. Swelling and sensitivity of the hand also decreased, but the feeling of numbness continued. The patient received a total of 15 sessions of cold application and transcutaneous electrical nerve stimulation for the treatment of superficial radial neuropathy. Follow-up visit six months later showed no complaints of numbness, and the nerve conduction study revealed that the radial nerve sensorial conduction completely returned to normal.
DISCUSSION
The radial nerve, originating from the C5-T1 root of the spinal cord and the posterior cord of the brachial plexus, innervates the brachioradialis, extensor carpi radialis longus, and brevis muscles and, then, divides into superficial and deep branches at the level of the forearm. While the deep branch innervates the supinator, forearm and hand extensor muscles, the superficial branch goes down to the hand dorsal [6] and branches into the dorsal digital nerves in the proximal interphalangeal joint of the middle finger, thumb and index finger. [3, 4] The superficial branch of the radial nerve, due to its anatomic location, is vulnerable to compression from trauma, masses, and constriction from the fascia connecting the brachioradialis and extensor carpi radialis longus. This nerve runs under cover of the brachioradialis in the forearm. Eight centimeters proximal to the tip of the radial styloid, the nerve pierces the fascia medial to the brachioradialis to lie dorsal to the extensor tendons. Specifically, in pronation, the brachioradialis and the extensor carpi radialis longus compress the nerve.
In case of trapping of the sensorial branch of the radial nerve at the wrist level, symptoms such as intermittent or persistent burning type pain at proximal forearm and hand dorsoradial; hypoesthesia, numbness, and tingling at hand dorsum and thumb radial face are observed, depending on the duration of trapping. [1, 8] Muscular weakness and trophic changes are not observed; electrophysiological assessment revealed normal motor nerve conduction values. Thus, hand motor functions are not affected. [9] In our case, after starting using the splint day and night, symptoms such as numbness, tingling and burning-type pain spreading toward the arm on the hand dorsal, being more marked in the thumb, which was intermittent initially, but subsequently became persistent, were observed. The second ENMG showed normal motor nerve conduction other than the sensorial involvement in the radial nerve.
Diseases such as De Quervain tenosynovitis, carpal tunnel syndrome, cervical discopathy, and brachial plexopathy that should be considered in the differential diagnosis that could lead to these symptoms were excluded through physical examination and electrophysiological assessment, while hand swelling and sensitivity were excluded by radiological and laboratory evaluations.
In our case, these differential diagnoses were excluded, and it was thought that the cause of these symptoms was radial nerve neuropathy due to splint use. In addition, we consider that the regression of symptoms upon discontinuation of splint use supports our theory. In the literature, elimination of the etiological factor as well as electrotherapy were reported to be effective. [1, 8, 10] As in case of a peripheral nerve trap neuropathy, epineural blood flow and axonal transport is reduced due to early-stage ischemic block, leading to transient conduction problems, and elimination of the compression and conservative treatment make this condition reversible. [4] Also, in our case, elimination of the etiological factor and two sessions of electrotherapy achieved completely normal nerve conduction after six months.
There are many studies reporting that use of stabilization procedures such as splints, elastic bandage, and bracing may lead to neuropathy in the peripheral nerves and may even cause severe functional disabilities and, particularly, there are many studies involving peroneal trap neuropathy among the lower extremity neuropathies and adequate attention has been given to this topic. As a result of inaccurate use of stabilization and immobilization tools, neuropathy may occur, particularly in the superficial nerves. [11] The use of splints is recommended in the treatment of carpal tunnel syndrome, the most common type of trap neuropathy, as an established, practical treatment method without side effects in contrary to medication. [12] In conclusion, when the use of splints is preferred as the treatment for carpal tunnel syndrome, one should keep in mind that this may lead to another trap neuropathy, as in our first case in the literature, and such patients should be followed with respect to potential isolated superficial neuropathy.
